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DESCRIPTION 

PHARMACEUTICAL COMPOSITION FOR TOPICAL APPLICATION, 
USES AND PROCESS FOR THE PREPARATION THEREOF 

■ 

5 

The present invention relates to pharmaceutical compositions 
for topical use comprising a mixture, in the suitable polymer, of 
trichloroacetic acid, 2-hydroxybenzoic acid, (1a, 2p, 5a)-5-methyl-2-(1- 
10 methylethyl)cyclohexanol and, if desired, other pharmaceutical^ 
acceptable adjuvants and excipients and a process for the preparation 
thereof. 

More particularly the invention relates to pharmaceutical 
compositions for the treatment of cutaneous injuries as, for example, those 
15 resulting from mechanical traumas or surgical operations, burns, dermatitis 
both from animal sting and animal or poisonous plant contact, for the 
prevention and therapy of keloids and hypertrophic cicatrices like 
outcomes from said cutaneous injuries and for the use in aesthetic 
medicine. 

20 Keloids are connective neoformations occurring by an altered 

cutis healing following surgical injuries, traumas, burns (Moschella and 
Hurley, Eds.: Dermatology: W.B. Saunders Company). They appear as 
pinkish/red cords or plaques, being painful and pruriginous, with variable 
size and secondary branches invading surrounding tissues. They can be 

25 so extended and/or located to result in remarkable aesthetic damages 
and/or functional limitation of the involved body segment. Their growth rate 
is rather variable till to a defined size, never spontaneously regressing. 
The pathogenesis up to now is not well clear: from an histological point of 
view there is a remarkable inflammatory reaction with an excessive dermal 

30 deposition of collagen by fibroblasts. 

The hypertrophic cicatrices have origin and appearance 
similar to keloids differentiating therefrom by the lacking of branches 
penetrating the healthy surrounding cutis; those deriving from I and II 
degree burns tend to regress, determining often functional modifications of 

35 the affected region. The natural regression is uncommon and the treatable 
injuries usually do not recidivate. 

Various methods are used for the therapy of the hypertrophic 
cicatrices and keloids: surgical excision, cryotherapy, radiotherapy, 
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lasertherapy, compressive bandages, silicone sheets, and intrainjury 
injections containing steroids or interferon (both a-IFN and y-IFN, 2b). 
Almost all these methods are painful and the less painful thereof show 
other drawbacks, like restrictions in usual daily activities of patients 
(compressive bandages) or local side-effects (silicone sheets). It is 
noteworthy to point out that a significant amelioration of the injury, based 
on the evaluation of the symptomatology, appearance and consistency 
thereof, is reached mainly by combination of various methodologies (for 
example: surgery or cryotherapy combined with intrainjury injections 
containing steroids), with a consequent greater discomfort for the patient. 
Furthermore some of these treatments are burdened by a high percentage 
of recurrences, often more extended than the initial formations (the 
surgical excision induces recurrences in 45-100 % of the cases) (Berman 
B. et al., Eur. J. Dermatol. 1998 Dec: 8(8): 591-5). Finally, due to the 
intrinsic limitations of each method, no one of the above therapies can be 
applied at the same time to the several body segments wherein keloids or 
hypertrophic cicatrices deriving from large burns are present. 

The prevention of the hypertrophic cicatrices or keloids 
following traumas or surgical operations is even less satisfying, not being 
justified the use of too aggressive methodologies in the prevention of the 
injuries. 

The dermatitis resulting from the contact with plants like Urtica, 
Euphorbia, Toxidendron, Primula, is usually treated both topically and 
systemically by anti-inflammatory, analgesic and/or anti-histamine drugs. 
Any kind of therapy does not clear up in short times the cutaneous injury, 
which, where resulting from Toxidendron, can last months too. Also 
dermatitis from stings of toxic Arthropoda, wasp, hornet, bee, ant or 
spider, notwithstanding topically or systemically treated, can last from at 
least 5 days to a few week. The conventional medicine suggests the use 
of anti-histamine, anti-inflammatory and/or analgesic drugs and topical 
application of papain. At last some marine toxic invertebrates belonging to 
Coelenterata bring about a severe, very painful, contact dermatitis. The 
conventional medicine suggests the topical use of 4-6-% acetic add. For 
all the above sting or contact dermatitis the conventionally used treatment 
does not provide a quick resolution of local signs and symptoms and the 
therapeutic approach often involves the use of more than one drug. 
(Oxford Textbook of Medicine; edited by D.J. Weatherall, J.G.G. 
Ledingham and D.A. Warrell). 
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The burns are pathological alterations of the tissues as a result 
of the action of heat, chemical compounds or ultraviolet rays. They are 
classified based on the damage degree as 1 st (epidermal), 2 nd (dermal) 
and 3 rd (sub-dermal) degree bums. In the 1 st degree and 2 nd superficial 
5 degree bums, respectively characterised by topical erythema and pain (1 °) 
and erythema, pain and appearance of phlyctena (2° superficial), the 
resolution of the injury usually occurs within 5-14 days and the topical 
therapy is based on disinfectants, grease impregnated gauze and, if the 
case, antibiotics. In the 2 nd deep and 3 rd degree burns, characterised by 

10 the necrosis of the involved tissues, the pain can be not intense due to the 
destruction of the nervous terminations and the topical pharmacological 
treatment, using silver nitrate and antibiotics, aims principally to prevent 
the infections. The 2 nd deep and 3 rd degree bums always result in keloids 
and/or regressing hypertrophic cicatrices. 

15 Accordingly it is therefore clear the need to provide new 

products suitable to resolve the above described problems. 

The authors of the present invention surprisingly found out 
that the topical application of a composition comprising a mixture, in the 
suitable polymer, of trichloroacetic acid, 2-hydroxy benzoic acid (salicylic 

20 acid), (1a, 2p, 5a)-5-methyl-2-(1-methylethyl)cyclohexanol (menthol) and, 
if desired, other pharmaceutical^ acceptable adjuvants and excipients is 
able to reduce dramatically and, in many cases, to result in a complete 
disappearance of the hypertrophic cicactrices and keloids. It is important 
to point out that these results are obtained and maintained also after the 

25 end of the therapy without other associated treatments. 

Another advantage of the title composition is that its topical 
application is completely painless and does not result in any discomfort for 
the patient being treated. This characteristic is extremely important in 
order to reach the patient compliance, especially if children, often affected 

30 by burns, are involved. 

Furthermore said composition in the form of liquid, gel or 
ointment allows any body segment, also where seat of joint, to be treated 
without any limitation for the quotidian life of the patient. These properties, 
associated with the complete absence of discomfort for the patient, make 

35 the title composition the ideal therapy to treat at the same time extended 
body surfaces, as it is needed in the case of patients affected by keloids 
and hypertrophic cicatrices as outcomes of large bums. 
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Finally the treatment is suitable both for the prevention and 
therapy of said cutaneous injuries. 

Furthermore it was surprisingly found out that the topical 
application of said composition for the treatment of burns, dermatitis 
5 resulting both from animal sting and animal or poisonous plant contact, 
provides a quick amelioration of the sings and symptoms without the need 
of the administration of other drugs. 

The individual components of said composition are already 
known in medical field but they are used in the form of topical application 
10 for objectives different from those above reported. 

Salicylic acid, which provides antipyretic, anti-inflammatory 
and analgesic activity, is used topically for the treatment of calli, verrucae 
and aphthae of the oral- mucosa. Menthol provides anti-pruriginous activity 
and it is used in the topical compositions also in order to enhance the 
15 permeation of active principles through the skin. Trichloroacetic acid is 
used in aesthetic medicine for the chemical peeling treatments. 

Said compounds, both alone and combined, up to now have not 
been used for the treatments of cutaneous pathologies, like those above 
reported, resulting from mechanical traumas or surgical operations, burns, 
20 dermatitis both from animal sting and animal or poisonous plant contact, 
keloids, hypertrophic cicatrices. Furthermore it was unpredictable that 
combinations of irritant compounds like trichloroacetic acid and salicylic 
acid could be applied on cutis injured by burns or dermatitis without 
generating pain, but rather accelerating the regression of symptomatology 
25 or on keloids or hypertrophic cicatrices, particularly resistant to any 
therapy, obtaining a significant volume decrease or disappearance of the 
injuries. 

As above mentioned is already known in aesthetic medicine the 
treatment called "chemical peeling", principally used to reduce the 

30 cutaneous signs of ageing. It is known that as the age proceeds the 
exchange rate of the cutaneous cells decreases and irregular thickenings 
of the surface layer of the cutis are created. These alterations generate 
rugae, principally in the regions subjected to surface tensional stresses as, 
for example, the regions surrounding the mouth, eyes, neck. The chemical 

35 peeling aims to remove the more superficial layers of the cutis and 
stimulate the regeneration, followed by the amelioration of the appearance 
of the skin. In addition it is used for the treatment of cicatrices from acne, 
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deep hyper-pigmented spots, also of post-inflammatory origin, and 
seborrhoeic keratosis. 

Based on the kind of used substances and concentrations 
thereof it is possible to obtain a surface or middle depth exfoliation. 
5 In order to reduce the cutaneous signs of the ageing by a 

middle depth exfoliation the Jessner's solution, resorcin paste and 
trichloroacetic acid are used, for example, while glycolic acid is used as 
superficial exfoliating agent. 

Trichloroacetic acid, usually used at a 35 % concentration to 

10 reduce rugae and cutaneous spots, can cause local side-effects which can 
include erythematous reactions and moderate cutaneous superficial sores, 
thus requiring the treated subject to stay at home for a few days. 
Furthermore has been disclosed its sequential association with other 
substances and/or methodologies (vitamin A, glycolic acid, Jessner's 

15 solution, Dermasanding, C0 2 laser, hydrocortisone) for a rejuvenation 
treatment of the neck cutis globally lasting about 9 weeks (Fulton JE et al., 
Dermatol. Surg 1999 Oct; 25 (10): 745-750) or with the Jessner's solution 
for the treatment of the actinic keratosis (Witheiler DD et al., Dermatol 
Surg 1997 Mar; 23(3): 191-6). 

20 Recently the chemical peeling by using 20-30 % salicylic acid 

has been also suggested to reduce the small rugae and cutaneous hyper- 
pigmentations in subjects having type V or VI cutis (Grimes PE, Dermatol 
Surg 1999 Jan: 25(1 ):1 8-22). 

The authors of the present invention found out that said 

25 composition comprising a mixture, in the suitable polymer, of 
trichloroacetic acid, salicylic acid, menthol at suitable concentrations and, 
if desired, other pharmaceutical^ acceptable adjuvants and excipients, 
can be advantageously used to carry out the chemical peeling without 
generation of any side-effect as, for example, rubefaction, sores, 

30 cutaneous spots. 

It is therefore an object of the present invention a 
pharmaceutical composition for topical use comprising a mixture, in the 
suitable polymer, of trichloroacetic acid, 2-hydroxybenzoic acid, (1a, 2p, 
5a)-5-methyl-2-(1 -methylethyl)cyclohexanol and, if desired, other 

35 pharmaceutical^ acceptable adjuvants and excipients. Examples of 
polymers which can be used in said composition are polyethylene glycols, 
among which tetraethylene glycol and hexaethylene glycol, polyethoxy 
ethylene alcohol. As adjuvants and excipients sodium chloride, ethanol 
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can be used. The concentration of trichloroacetic acid can be from about 
20 % to- about 45 % w/v, preferably it is used at a concentration of about 
25 % w/v. The content of 2-hydroxy benzoic acid is from about 10 % to 
about 30 % w/v, preferably about 20 % w/v. 
5 The composition according the invention, if desired, can also 

comprise one or more corticosteroids like, for example, triamcinolone, 
betamethasone, methylprednisolone and dexamethasone. 

Triamcinolone can be used at concentrations from about 0,05 
% to about 20 %, preferably from about 0,01 % to about 10 %. 

10 It is a further object of the present invention the use of the 

composition for the treatment of cutaneous injuries as those resulting from 
mechanical traumas or surgical operations, bums, dermatitis both from 
animal sting and animal or poisonous plant contact. 

Furthermore it is an object of the invention the use of the 

15 composition for the therapy and prevention of the hypertrophic cicatrices 
and keloids as outcomes of said cutaneous injuries. According to a further 
aspect of the invention said composition can be advantageously used in 
aesthetic medicine, for example as exfoliating preparation. 

Said composition can be used in various forms as, for example, 

20 ointment, foam, liquid preparation or medicated plaster. 

A further object of the present invention is represented by the 
process for the preparation of the pharmaceutical composition comprising 
the following steps: a) prepare, in an anhydrous atmosphere, the distinct A 
and B mixtures, respectively, of (A) trichloroacetic acid at a concentration 

25 from about 40 % to about 90 % in the suitable polymer and (B) 2- 
hydroxy benzoic acid at a concentration from about 20 % to about 60 %, in 
the suitable polymer; b) mix, by small subsequent aliquots, same volumes 
of the two mixtures to obtain the A+B mixture; c) add a volume of a (1a, 
2(3, 5a)-5-methyl-2-(1-methylethyl)cyclohexanol saturated solution in 

30 anhydrous ethanol equal to 2 % of the volume of the A+B mixture; d) add 
sodium chloride in a such amount to obtain a final concentration of about 
1,2 % w/v; e) keep the thus obtained composition in a bottle filled with 
anhydrous air at 30°C in reduced pressure conditions and leave at 
ambient temperature for about 24 hours. 

35 Particularly, the polymer used in the preparation of the A and B 

mixtures is selected from the group consisting of polyethylene glycols, 
among which tetraethylene glycol, hexaethylene glycol, polyvinyl alcohol, 
polyoxyethylene glycol. One or more corticosteroid like, for example, 



WO 01/05387 




PCT7ITOO/00309 



triamcinolone, betamethasone, methylprednisolone and dexamethasone 
can be added, if desired, to the mixture obtained in step d) above. 
Particularly, triamcinolone is added in a such amount to obtain a final 
concentration in the range from about 0,05 % to about 20 %, preferably 
5 from about 0,1 % to about 10 %. 

The present invention will be now described, by way of 
illustrative but not limiting examples, according to preferred embodiments 
thereof. 
Example 1 

10 Process for the preparation of the composition comprising about 25 

% of trichloroacetic acid and about 20 % of 2-hvdroxvbenzoic acid 

A mixture A containing trichloroacetic acid in hexaethylene glycol 
(apparent molecular weight 290,0) at a 50 % w/v concentration in 
anhydrous atmosphere (in a chemical hood in the presence of phosphorus 

15 pentoxide) was prepared, by adding the acid to the polymer portionwise 
and under continuos stirring to enhance the mixing. 

Further a mixture B containing 2-hydroxybenzoic acid (as granules 
having diameter lower than 50 jam) in hexaethylene glycol (apparent 
molecular weight 290,0) at a 40 % w/v concentration (in a chemical hood 

20 in the presence of phosphorus pentoxide) was prepared. The acid was 
added to the polymer portionwise and under continuos stirring to enhance 
the mixing. 

After the preparation of said mixtures same volumes thereof were 
mixed to obtain a 50 % v/v A+B mixture. 

25 The mixture was prepared using a 1000 ml tightly closed glass 

container (Schott) on whose bottom 10 ml of the A mixture were poured. 
Then 1 ml of the mixture B and component A, respectively, were stratified 
in the order. Said amounts of A and B were again poured alternatively 
layer by layer to a 990 ml volume upon which the filling of the container 

30 was completed by pouring 10 ml of mixture B. 

A volume of a (1a, 2p, 5a)-5-methyl-2-(1-methylethyl)cyclohexanol 
saturated solution in anhydrous ethanol equal to 2 % of volume of the A+B 
mixture was added; subsequently sodium chloride was added in a such 
amount to obtain a final concentration of about 1 ,2 % w/v. Anhydrous air 

35 (through a solution of concentrated sulphuric acid) was blown within the 
thus obtained composition at a temperature of 30°C and reduced 
pressure, till air bubbles gurgled uniformly thorough the container, followed 
by the closing thereof. 
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The composition was subsequently left on standing at ambient 
temperature over 24 hours before the use. 
Example 2 

Results of the tooical tr eatment of keloids and hypertrophic 
5 cicatrices bv the compos ition prepared according to example 1 

The pharmaceutical composition according to the invention was 
evaluated by a case study of n° 50 subjects, among which n° 15 were 
affected both by keloids and hypertrophic cicatrices (outcomes of burns), 
n° 25 only by keloids (post-traumas or post-surgical operations) and n° 10 
10 only by hypertrophic cicatrices (post-traumas or post-surgical operations). 
The treatment was consisting of topical applications of the composition in 
a liquid form, by using a soft brush, with a frequency variable from thrice to 
once a week, depending on the patient and severity of the injury to be 
treated. After four weeks of treatment all the subjects related about a 
15 remarkable decrease of the itchiness and tenderness of the keloids and a 
significant decrease of the rubefaction both of the hypertrophic cicactrices 
and keloids. Furthermore the injuries appeared softer when touched. In 
the following steps of the treatment all the patients early showed 
disappearance of the itchiness, tenderness and rubefaction of the injuries 

20 and subsequently a remarkable reduction of the volume thereof. The 
keloids required a longer treatment period than hypertrophic cicatrices, 
independently from the volume and lasting of the injuries. Furthermore the 
injuries from burns and those located on the chest required applications 
which were more frequent and lasting for a longer period of time. 

25 The treatment was interrupted if the results were estimated 

satisfactory by the subjects and that was corresponding to a 70-100 % 
reduction of the initial volume of the injuries. The length of the treatment 
was variable from 16 weeks to 30 months, depending on the above 
reported variables. During the follow-up (36 months) no subject was 

30 affected by injury recurrence. Both during the treatment and follow-up 
period local or systemic side-effects were not observed. 
Example 3 

Results of the topical treatme nt of burns bv using th* composition 
prepared according to example 1 

35 Tne composition was applied topically in liquid form on n° 10 

subjects affected by 1° and 2° superficial degree burns, occurred in the 
previous 24 hours, which extended over a mean cutaneous surface of 
about 25 cm 2 (varying from 4 minimum to 200 maximum cm 2 ). The 
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application of the composition caused in all the subjects a quick re- 
absorption of the liquid contained in the phlyctenas (within one hour after 
the first application), with reduction of the associated erythema and painful 
symptomatology. In all the subjects affected by 1° degree burns the 
5 restitutio ad integrum occurred two days after the injury event by a single 
application of the composition. In the subjects wherein phlyctenas were 
generated an immediate amelioration of the injury after the first application 
and restitutio ad integrum within 4/5 days occurred, during which period 
the composition was again applied to accelerate the exfoliation of the 

10 injured cutis. During the treatment local or systemic side-effects were not 
observed and the patients reported the application of the composition to 
be absolutely painless. 

The present -invention has been described for exemplary but not 
limiting purposes according to preferred embodiments thereof but it is to 

15 be understood that modifications and/or variations can be carried out by 
those skilled in the art without departing from the scope thereof as defined 
by the enclosed claims. 
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CLAIMS 

1. Pharmaceutical composition for topical use comprising a r 
mixture, in the suitable polymer, of trichloroacetic acid, 2-hydroxybenzoic 

5 acid, (1a, 20, 5a)-5-methyl-2-(1-methylethyl)cyclohexanol and, if desired, fc 
other pharmaceutically acceptable adjuvants and excipients. 

2. Pharmaceutical composition according to claim 1, wherein 
the polymer is selected from the group consisting of polyethylene glycols, 
polyvinyl alcohol, polyoxyethylene alcohol. 

10 3. Pharmaceutical composition according to claim 2, wherein 

the polyethylene glycols are selected form the group consisting of 
tetraethylene glycol, hexaethylene glycol. 

4. Pharmaceutical composition according to claims 1-3, 
wherein the concentration of trichloroacetic acid is from about 20 % to 

15 about 45 % w/v. 

5. Pharmaceutical composition according to claim 4 wherein 
the concentration of trichloroacetic acid is about 25 % w/v. 

6. Pharmaceutical composition according to claims 1-2, 
wherein the concentration of 2-hydroxybenzoic acid is from about 10 % to 

20 about 30 % w/v. 

7. Pharmaceutical composition according to claim 6, wherein 
the concentration of 2-hydroxybenzoic acid is about 20 % w/v. 

8. Pharmaceutical composition according to claims 1-7 further 
comprising at least one corticosteroid. 
25 9. Pharmaceutical composition according to claim 8, wherein 

the corticosteroid is selected from the group consisting of triamcinolone, 
betamethasone, methylprednisolone and dexamethasone. 

10. Pharmaceutical composition according to claim 9, wherein 
triamcinolone is contained at a concentration from about 0,05 % to 20 %. 
30 11. Pharmaceutical composition according to claim 10, wherein 

triamcinolone is contained at a concentration from about 0,01 % to 10 %. 

12. Pharmaceutical composition according to claims 1-11, 
wherein adjuvants and excipients are ethanol and sodium chloride. 

13. Pharmaceutical composition according to claims 1-12 for 
35 use in the treatment of cutaneous injuries. 

14. Pharmaceutical composition according to claims 1-12 for 
use in the treatment of cutaneous injuries resulting from mechanical 
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traumas or surgical operations, burns, dermatitis both from animal sting 
and animal or poisonous plant contact. 

15. Pharmaceutical composition according to claims 1-12 for 
use in the therapy and prevention of hypertrophic cicatrices and keloids. 
5 16. Pharmaceutical composition according to claims 1-12 for 

use in aesthetic medicine. 

17. Pharmaceutical composition according to claim 16 for use 
as exfoliating agent. 

18. Pharmaceutical composition according to claims 1-17 in the 
10 form selected from the group consisting of ointment, gel, foam, liquid 

preparations, medicated plaster. 

19. Process for the preparation of the pharmaceutical 
composition according to claims 1-18 comprising the following steps: a) 
prepare, in an anhydrous atmosphere, the distinct A and B mixtures, 

15 respectively, of (A) trichloroacetic acid at a concentration from about 40 % 
to about 90 % in the suitable polymer and (B) 2-hydroxybenzoic acid at a 
concentration from about 20 % to about 60 %, in the suitable polymer; b) 
mix, by adding small subsequent portions, same volumes of the two 
mixtures to obtain the A+B mixture; c) add a volume of a (1a, 2p, 5a)-5- 

20 methyl-2-(1-methylethyl)cyclohexanol saturated solution in anhydrous 
ethanol equal to 2 % of the volume of the A+B mixture; d) add sodium 
chloride in a such amount to obtain a final concentration of about 1 ,2 % 
w/v; e) keep the obtained composition in a bottle filled with anhydrous air 
at 30°C in reduced pressure conditions and leave at ambient temperature 

25 for about 24 hours. 

20. Process according to claim 19, wherein the polymer is 
selected from the group consisting of polyethylene glycols, polyvinyl 
alcohol, polyoxyethylene alcohol. 

21. Process according to claim 20, wherein the polyethylene 
30 glycols are selected form the group consisting of tetraethylene glycol, 

hexaethylene glycol. 

22. Process according to claim 19-21, wherein to the mixture 
obtained in the step d) one or more corticosteroids is added. 

23. Process according to claim 22, wherein the corticosteroids 
35 are selected from the group consisting of triamcinolone, betamethasone, 

methylprednisolone and dexamethasone. 
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24. Process according to claim 23, wherein triamcinolone is 
added in a such amount to obtain at a final concentration from about 0,05 
% to about 20 %. 

25. Process according to claim 24, wherein triamcinolone is 
added in a such amount to obtain at a final concentration from about 0,1 % 
to about 10%. ^ 



